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PROBLEM TO BE SOLVED: To provide the 
synchronization detection circuit with reduced power 
consumption by reducing the circuit scale and applicable 
to the direct spread code division multiple access 
(DS-CDMA) system because of a small discrimination 
delay. 

SOLUTION: Each of synchronization detection sections 
1(1a-1n) uses a mean amplitude phase fluctuation vector 
as an amplitude phase compensation vector calculated in 
a pilot symbol block to compensate an amplitude phase 
fluctuation of an information symbol and provides an 
output of the result to a RAKE synthesis section 2, and 
a discrimination section 3 provides an output of 
discrimination data being the result of synchronization 
detection externally. Then a re-modulation section 4 
applies re-modulation to the discrimination data and 
feeds back the result to each synchronization detection 
section 1 so that each synchronization detection section 
1 updates sequentially the amplitude phase 
compensation vector. 
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■r?)isiii4fflfflfr#®§fii^>^;u{is m i ®ff^i/> 

*.oi:JS:?)s ^®^te®^S^i^>^;^Cov^T^i^ mzm 

m-r^xo izm i ®«?ai' >:i^;i/®fl^7^-^5' ^b^w 
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♦S {iffl «<8 & fr ^ ® i: ^ 5 o 
[0 0 5 0] ^l®«ffSl 6{i. -feK^^ 1 4*»e>A 
;*3^ns-<<> h;i't<liSai;?fe^^bTtti;b-rs*)OT- 

m. 0^^ T-$)t)> -bU^^ 1 Af^mitj-fh^^ 

So 

[0 0 5 1] j^. ^igfa{±> >\^-^-r^^t.n^mm^\z 

>4^;i/®ffi*a(fiffl^l!;S*sjS*i{ii*gffi«-^<> 

^n^c< JSC'S fcs?)s c:ti^®^'?5'>;^$:#i®bTlliie<j 

[0 0 5 2] <^ISa^£^fm3Kbfei:g^ ^® 
^e*5 2®^^S^;35:-^TV^Si:^. ®l®^»lil6 

?.o ^OfeSt). fi^J;t«. att. 7/8 = 0. 8 7 5T-fe 
S C AssSSMi:*^ e>ti-5o 
[ 0 0 5 3 ] m 3 ®a^±tfS^»S 1 7 i±. B^^SB 4 
*^^A;t;^nsS^Wf8-^i:. ^SBA^?) A^^nsSfi 

i^>^^)\^h^mMm^mm-Lx. sfs$^>4^;b®jgiii(ii 

ffi^ibSfc bTai*t-S*,OT-fe5o ^2®Sfi[Sl 8 
tt. ^3®^3|itS*ff^l 7A^e.A;^^nsS«i^> 
^;i/®M»iffi*l^ii)Si:^|gJ (1-a) ^SffbT> tB 
tl-r^i)(DX-Sb^o i^&> ^Siai^Oga^ lT-fe-5® 
T-. j^lgf (1-a) *,SfeOg (1-a) ^li:l>d5fe 

[0 0 5 4] mmmi 9tt. mi®m»tll Gt^^bXtl 

^n^m<miiLmmm^i7 hJitrnmatcDmiz^ ^2® 

SPUl 8A»?>A:t;^n5S:{ti^>5j<;i/OtEiliteffl^tt) 
mt^m. (1-a) i:®^i:SAD^U igti{4*Mfa-< 

^ vji^t i.xmti-r^i)(Dx-^^o 

[0 0 5 5] ifcC. *[ElES®af'^(Col,^TiJiBJ-rSo 
1^, *lHlieS{3A;^^n2,i3»ffiia^tifeffiM7=-^J±. 0 

2 (a) {z^■rJ:a^t)®T'fe!^^ ia6{;^xbfct*e*® 

*)®i:IeI-®*)®r-fe-5>o E2<i. *[H]^®ffi;f^&a-r 

[0 0 5 6] St. •BJ^^-r ^></ft^li. 132 (b) 
l:i7ikT^oti^i>0ttii':>X^^i>ztt^^^i,n^^ zz. 

*)®J:b. ^Kfi^3!)S fHj (High) T-fe5i:tH 
-feU^^^J' 1 4 AS}Sti{4ffl^ai;fi¥iS^ba5 1 3>fpe.A;b^ 

ns^j^jg*iffiffl^ffl&^^ h;i/S:jitRbTtfciij-rsj;a 

Sit. ^iSM^A^ TLj (Low) -C-fe5fc^{C-fe 

u;^^ 1 4ASinffiii 9A»e.A±j^n-5S»i{afflwa'< 
[0 0 5 7] mmm-^nrz^my'-'S'ifi^utiyhi^y 




[0 0 5 8] o^t), nficaigEUfe/'WD <y 

rfyi'f D>> hi/>4^;i'©'^^' b;!/^ (Pik+jPqk) . 

7''J*{g^O'<<5' h;!/* (Uik+jUqk) ilfSfctgli 
{iiffi^«;«¥iS<bai5 1 3 ifitati-t^^^-f D >j/ h v'yj}^;!/ 
>y^CD5pj§tg*i{4|@^l!;'<<? h;!/ (PRi + j PR 

q ) its m^t^miz x-^-i.tz'b<Dtmmizti: 

[0 0 5 9] ^ UT. ^1 (Dmmi^ y^^J\y(Dmmy'-^ 
-5c 

[ 0 0 6 0 ] ^ UT. mztDmm^^Mw^ 1 5 i 

D>;/<>A>^|#f>tl-5¥iSJgti{4ffl^ilj-^^ (PRi 
+ jPRq ) ^ffll^Si:. ^ltD|ilgi'>^;i/0^<5' b 
;i/ (Eil+jEql) {±. »:® [SJ4] T-f^xbfe^jCDfZ'i 

[0 0 6 1] 

E,,=I,,PR,+I^,.PR^ 
PR, -In PR, 

[0 0 6 2] .IC:T-> (lil+j Iql) its Xtl^ntz 
[0 0 6 3] ^UT> ^MM&^ifi^i^y'-^^nmm 

[ 0 0 6 4 ] OS 5, ^ ;iT-oilWi^tt. m 1 ©If 
$gS/>^;Kc^-ri. UT-'; *fi^{cffi^-r5«^i: bT 

^tf&bts ^ 1 (D^mi^>7f^)i^(DmmiiLm^&m ( i r 
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il+ j IRql) its [i!t5] iZ7rs:^ti^ii(DlZtj:. 

[0 0 6 5] 
[it5] 

[0 0 6 6] ::::t% (Dii+jDqi) its nmmm^ 

mmmmnLmmm^i' hMz0hm. (i-a) ^spbT 

hMts m 1 ®^»^ 1 6 iz 
ioT. ^i!fa*s^ff^ns iDfit^l 9lZliit>^n^o 

^ 1 4(cttl;t»TSJ:ol3J5:5o 

[0 0 6 7] ^A^T. m2(Dmmiyy^^)\'CD^m'r-^ 

ill 9AstB;>3-r-5^^ h;Kd:. ^2mcDff^->>;t^;i/ 

S'>:1f;i/CMbTJi. ^JU® [IS6] T-«$nS (Si2 + 
j Sq2) ttJi^o 

[0 0 6 8] 

[^6] 

S,i=a PR, +(l-a) //^, 

[0 0 6 9] Sfc. -^WtJis »l(D [i!t7] T'^^n 
5 (Sin+ j Sqn) ttn^o 
[0 0 7 0] 
[tgl7] 

i*,, = PR, 

[0 0 7 1] ^bXs ®2 0^^it^S:S»iil 5As^k 

(sik+jsqk) t(Dm.mi^kmw^i&mmmmw:(D 

[0 0 7 2] ^bTs mm^r&^ii}'<^tiiti^n?>s z 
ti^m.miiLmmiw^(D^{9 >7i^;u'£ r a k e ^ggge 2 

ASRAKE^figbTm;^fbs *iJ^gi5 3AS!iaj^7^-^5m 




[0 0 7 3] *lHl£S{;inii. ^^'j^fflV^-SCIi:^ 
[0 0 7 4] Sfc. *Ii]SSfflfl«gP3tt. tS:««?£fTO 

y d^;!'® u >^ y * Lx^m^^^ i fcif® lt 
fi^iJ^Ji. iko^i-otamxh^o ttnto^. 3 

[0075] z.(D^o m 3 ©««±tS^»g 
1 7AS»ffi-r5§«i'>^;L'©ffii|S^4ffl^ttM<&> 

t:X\)MmS.<>z^i7oZt1fiX-§?i^Mi^^^o 
[0 0 7 6] *[HlES(ci>v-«T, ^;^a>>hOS:« 

[0 0 7 7] .1 ;iT\ in^^J^gp 3 2 tt. ;^«(Sficffl 

i^fflUiJ^^S lAs^aWbTt^2,, HfIlH]©¥±9fg|i{4;f| 
^ij-ti^ h;ui:©j!iPi[5pj^ffi$;g[tBbTia 1 iZTnirUm 

^ h;uoftt)?){c:-fe^^^ 1 4{zfcts:^fi)*)©T-$)?)o 
[ 0 0 7 8 ] OS t). igfitiiffl^Sbffl^iS^bas i 3 

kSg©/^ n hi'>:1^;U©iF±!gtg$i{iifflSab'<i' h 
;i/ ©jjDgC^iS^gffcll-r 5 i 0 (C 55: o T V ^ 5 o 
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[0 0 7 9] OS!), ia3(3^sbfe*[E]SST-tts k;^D 
y h S©tf^->>^>'l':/D >>>7f*l© l«@©tf$ai'>:^ 

;i/{c^-r5ji*i(4ta««'^<^ (sim +j sqm ) 

^i^ »;© CSStS] T-f'N^nst)©i:>5:i). 
[0 0 8 0] 
[t!l8] 

o^, ^ 

[0 0 8 1] ^ ^{3spjgjg*i{4ffl^»-<^ 

i^;^^3 l©§fi b-r*5< Ziitci t), m^<D 

[0 0 8 2] j^. ;^lE]SStt^#ffiP^S©P^*^?SlHlSSi: 
KtS^CS©}*, lf^i'>>tf;i/>^D>>^©itHii©>'-«-f D 

hjv^m.mmBmm^'^ hj\yt i.xm^6^iz^m 
u smi^>7njv^mmm.mmmT?>(Dxittj:<^, 

y'-^^mmLx. m^imizmmiiLmmm^-^ h))y^m 
mLti:itfii^^miy>^^)u^mmiiLmmmr?>j^iz}ib?>o 

[0 0 8 3] mr:>X^^m±. t«*®^#ffiP^M©|B]W 

^r&mmizit^X. :^D>v ^©^^St^El^tf^i/>:^f;^ 
©M 13 *1#tt® S&{bAS'>;& < s i: V ^ o 3aj:§li)5S) -5 o 
[0 0 8 4] 

immm] :$iMm^m^^xiFm^MLmf^mm^^^r:> 
rzm(Dmm.m^m<i^m^^xm.m-r?>o m4(t. ^mm 
<D^^m-rm.mmx$> o s mmiz 1 if h ?) ©^n 
^))/^-/m^mtimm.^. mmzy^^'jvmr)^ (ber 

) *S^bT</>So 

[0085] C3{;04 Vin<tm^(D^mi. I FjiljK 
^dsgoMHz, OMHz, ^S^^^SC^St^ 

[0 0 8 6] j^. 1 2 8T-fet). v-y^f;!/!/- 

htt64ksps, ^-yr/U— htt7. 68Mcps-C- 

© [HlES |B]^©!|f ^> n s C i: *s t» 5 o 
[0 0 8 7] 

[^B^©5a^] m-m^itm(Dmmzx.tm. a^u^ 

h^>>^;u:rn>;;^T-»{±ibfc¥Kii£*itit*g^l!;'<^ h 
;i'*jglififffiffif«'^^ h;ui:bTv tf^i^>;}<;u©ts«i 
^iffl^l;a^fflffl1-SI5I«H^^^^[Hlli§^c:*5V^T^ iRlSBI^I^t 

T\ m^>'>4^;i/:/D.;;^©jsii(iffl^i&5fflfi-r5fe 




[0 0 8 8] ^*is 2 , 3 mm<D^miz jitin. m^i^ 

SlR]«^^^SIIlSSi:bTV^S®T^ tf^i>>4^;i/:/D 

«){3<&ifrt-r?.^^ UAs^Sii^dtO^ lEl!^M«i:riS«;ti 

T-^c::;*;#)&ii®As^l:^^^t*?)^3^ DS-CDMA;5iC 

[0 0 8 9] iS*iM 4 IB«®^Ba{c J:^^{^^ /t^ d b 
>/}f;KZ)Jgts(ftffi^SjS®¥JSSr^ 1 D >y h mo^>^ 

ffli D»¥±9 i: -r 5 2 XttiS*i« 3 13«® |H]K8t^?g[ 
i!;a®S]K4]^i*. gi*i«2Xlif»5)<^3l3«c®^«f; 

[0 0 9 0] if 5 fs«4®^B^t inis, yt-f D h 

lt«lS3ia«6®?Sj^{C»D;tT. tt^i'>^;i/©tli|i{fi*B 
^BI;®Mfa©MJS*iei»?) t *ST- 1 SJa^A^S So 
[0 0 9 1] If 6 bB«(®^b^k: xmt. ;u U^h 
i^yn'^ji^^msmfi^u n ^ hi/^^j^^i/tiBj-oft-^T-fe 

5 U U A (S^ & ai;^ b> ^1 ®^^«fS^»^As > 
5j<;i/S:iS»ll£iiCbfcfflll7^-<5'®A*&S(tTs ^KffiM 

bX, ^^©Sfi^W D h ->>*;i/®JS*i<]iffl^K)S 
0¥±9i:bTai;^jU ^ 1 ®miS->>^;i'®fflll7^-^ 
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■rstsfiffiffl^affio^iS^stRb-rtB^ju m2®^t 

^nxiiiti^tirz{m}i<Dmmimm.mwiii i.x^^ 

tiiz^^xm^ntz. rnKDmrni^y^^^ucDm^y"-^ 
^mmmLtdmtm i o:>mmi^y^^)\^(Dmm7'—^ii 

®^t^*®S^^©tB bT^ 2 ®«©S{iai:t; bs ^ 2 
U ^2®tS$8i^>;Jf;i/®*lBl7^-^*sA;»3^ti?)i:. 

■ox. ^miim^-b^^\hti^ti^m^-^mR\.x]^ti-r 

Siat^^T. ^2©^#gft^S^»^ASA;b^nfcffi 

PT^-^j'fc-feu^^ T-sji^ ^ nfcSDgcs*^ A;b ^ n 5 

«^i:©«^±tfS«»^&»ai bT^1-^H5{^^ti::^^ b. ^ 1 © 

fctti!^^s» b. ^ 3 ©^*ftsm»i§*s^a5*^6*ij^ 

T^-^'SrS^Ubfcft^WA^jSrgftTs A;t/^nfeffl 
H5^-^i:0«^ft®^ff^^mU »2©*^t|As« 
^ft!S*SL©)^IIC5pK|{b^nfcSi^&*fitb. jDff^ 

■r2)|a]SBt^?^[pimi:bXV^5©XN «IS$^>7}f;i/:/D>^ 

^©jBiiii^a^Ki^ffiti-rsfeiifc. ««i/>^;uyD 

>y ^©^{cffiM-rS/'i-i' D >i/ h :7'D ^®TK)JS«{4ffi 

boo. «ISi>>7K;b©tS*i{5iffl^»^M<«bXi>?)fe 

oXlH]S§^^?i!»«*fc^fSMX^?.JSJ^*sfet)> * 
*J^7^-<5'&f#5*X-{c;«;^j5;ilS*sttb*i:V'>fe4* 
(3, DS-CDMA;&iC{r®fflX^-5?5!j«*sfeSo 
[0 0 9 2] i§5Ra7iB$E©^B^(::J:n«. }^7.\znm 

bxaSiJt e>nfe^i&©is*« 6 t3®©iBiw^«ei5A^ 
y7f.)v^mm\.tziim7'-'5>(Dxti^^\-yxs -Mmm 
my'-'ift-<i>mmmmm-kmm\^tz>fnmiyy^^)\^-k\h 

bku «^a5*5^j5)ca5x^fie^n7tig«*>^m^i^>;tf 

;U&*|J^7^-^ bXB^ bv Jiuj^7^-<5^ ^feS^IB bX 
|B]Wt^jSgBt#SbXtii:^T?)|B]88tttgclIlgSt bXV^S 

©x> «iBi'>^;i'7'D>y;5'®tgiii<i^a^i!,sffi«-r5 
fctot::. «?a->>^;u:^D>y^®'^{c{5jfE-rs>'WD>> 
h7'D>y^®^±5tgfi{4^i^i&'^^' h^l/^^ijffl-rscii: 
jEiJcStJtJSje^Sftboo, tS|gix>7jl;i/®Jg*i 

mmw)-kmm\^x\>^htztb. ^m^^y^^)\y-^-mmvL 
m^-r^^=^')-tfi^mii:.tt-:>xmmmmi:.mmmtsh^ 
{m.x^h*^¥kii^^\). ^tz. n^^-^f^m^mx-iz 




[0 0 9 3] m^m8mmco9^mizxnits /^7,iziPii^^ 

^m'yy^^)\^<D\y:r\) ti{m-&mmmm\z'mm\yxm 
:h-thw\mmm^ii\.x\>^^(Dx. mm^y^^ji^yti 

^boo, mnt^yyf^jvcDmmiiLmmm^mmLx^^^ 
fji-ox^mmmtmmmtjt^i&mx'^^i^mii^ib*). 

[0 0 9 4] if 9 mm(D%miz .tnii. /u d <;/ h 

■!njv^m^^Lrzmm^-'S^(DXt]^^nx. mmmm 

SriiH]is«flbfcsiiCi^a^i&scD¥*9$:sn»¥Jsa5{c 

^ifi^^ii'^Ati^ti^mm^^ ^ >^m^iz'iitr>x. 

i^^mni^xmtiL. m2(Dmmms:§km^tfixti^n 
tzmm^'-'i' t-fzu^ ^xmiR^nxmti^nrzimt 
<D^m)^'i3Lmw^niiii.x^mziiitirhXoiztjiy)s 
m3<Dmmf^'i^mnm^Mmiiitiiz^^xm^titz. m 
1 cDmmyy!nji'(Dm^y'-'i'^n^m \^tzm^tm i 

xm2(Dm.mmi:^mt}U m2<Dmmf^i!fimmn^^m.m 
(Di^miz^i^it^^ntzm^^mmiri-:^^ m i 
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t}i^n^m^^mnLX}ii:h-r^x'^izti:-DX. ®2© 
mmi^'i^mn^ifixti^tirzmmT'-'S' t-tu^i'X'm 
tR^tirzmwmt''^xti^ti^m^t(Dw.mimmni 
miULx^mziiitjL. mKDmnmifi-ti^^'piy^ibtii 
ti^ti^Mmmmz^i^it^titzm^^mnL. ^z(d 

(DXti^^^-fx. xt>^titzmmy'-'$' t(Dmm±^9^m 

ib^titzm?)^^mw\^. mwm-ti^'eti^^ijBWLx'^u 
^^izm^-r^mm^^^^^-r^mm^T&m^tLx 

^<Dm.m&.mmm^mm-r^rziibiz^ mmyy^^juy^ 

boo. mm'yy^^ju(DmmiiLm^m^mm\.xi^^tz 

■Dx^^mmtmmmtjt^i&mx^?>i$]mifih*)s m 
tz. m^^—^^n^^xtzx^tjimmiy^^ii'tii^^fzisb 
{c. Ds-cBMA^mzmmx'S^^mifi^^o 

[01] *[llS§®ffifig^D>^^'0T-$.So 

[0 2] *[elSSOii)<^^«-r^-r ^ >y5=-^-h^T-fe 

^ o 

[03] -fed— OCD*[ilSS®«J5e7'D<y^0T'fe.5o 

[04] *iHiss®iiti4<^«-ri{iB^0T'fe5o 

[0 5] m^<Dmmmmmm(Dmss.yo^i^^mx$>^o 

[06] PI8t^igi(HlSStA;b^n5SfS2^>^;KD-^J 
l-mmtk^^. 2-RAKE^mSI5. 3-ijaj^ 

as. 1 2-^i©^gm±tfsii»Ss 1 3-js*i{3i^a 
^mm^m^t^. i4--fev^^'. i5-^2®it 
^^t^sftacs^ 1 6 -m i ©mats, i ? 3 ©^s 
mmmn^s 18-^2 <Dmnms 1 9 • • -i n»Ss 
3 i-¥±£itg*ittffl^»'<^ 

3 2-Ja»2plSjgp, 6 l-|B]^^jSaj, 6 2- R 
AKE-^^giJ. 6 7 1 — 

^^'A 7 2->'UD>> h2'>4^;i/^J5S;[HlE§. 7 3 
1 ©««±t®SS[ii. 7 4 -ffiSteffl^S&a^pjg 
{bgp. 7 5-«nStelI^. 7 6-^2©^^±t^S^^ 
11 



(12) 



1tM¥10-233713 



[HI] 




m2] 



i 



(a) 



(b) 



ft 



[05] 



73 



— — P 6 i : 

7 1 ! • 



7 5 



74 











6 1b 




ei n 

















RAKE 



62 




t___ 

1 fa 

r 1 n 



[06] 



y<-f Pry h 




xa^^hl ^avh2 ^ayhS 



(14) 



1$IB¥10-233713 




